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iatent ductus arteriosus (PDA) stent implantation in pa-
tients with cyanoticcongenital heart disease and duct-
dependent pulmonary blood flow is technically feasible
and provides an effective alternative to surgical systemic-
o-pulmonary artery shunts.1
In this report 3 cases of constructed bidirectional Glenn (BDG)
hunt preceded by PDA stent implantation have resulted in an
nexpected complicated course. To the best of my knowledge, no
eports have appeared describing such a postoperative complica-
ion.
linical Summary
hree patients underwent BDG shunt procedures after previous
DA stent implantation for their duct-dependant pulmonary blood
ow congenital heart disease (Table 1). All 3 patients had 
lete preoperative cardiac evaluation, and none of them were
ubjected to previous cardiovascular surgeries.
All BDG shunt procedures were performed through a me-
ian sternotomy. The superior vena cava was anastomosed in an
nd-to-side fashion to the right pulmonary artery, and the PDA
as ligated. Therefore no additional source of pulmonary blood
ow was maintained. Concomitant surgical procedures per-
ormed were atrial septectomy (n  2) and tricuspid valve
losure (n  1).
Postoperatively, because of critical arterial oxygen saturation
range, 35%-66%) and high central venous pressure (range, 24-28
mHg), all 3 patients were kept intubated and sedated. All 3
atients experienced significant edema of the upper body and
orderline urine output. These patients experienced a progressive
ncrease in the requirement of pulmonary vasodilators and ino-
ropes in addition to the use of nitric oxide. Lung biopsy was not
erformed on any of the 3 patients, and an autopsy study was not
one on any of the patients who died.
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atient 1. This patient had a mean gradient of 4 mm Hg across the
nastomosis of the BDG shunt, as determined by means of echo-
ardiography. Successful interventions were done on postoperative
ays (PODs) 3 and POD 5. Finally, on POD 8, the patient under-
ent construction of a 6 mm Blalock-Taussig (BT) shunt and
akedown of the BDG shunt, after which she was extubated.
Patient 2. This patient underwent attempted cardiac catheter-
zation on POD 2, but unfortunately, during percutaneous vascular
ccess trials, the left internal carotid artery was injured, and the
atient was subjected to an emergency operative procedure. She
emained hypoxic and in critical condition after the emergency
peration and died on the following day.
Patient 3. This patient had a mean gradient of 3 to 4 mm Hg
cross the anastomosis of the BDG shunt. He remained hypoxic
nd in critical condition, and on POD 10, a 3-mm BT shunt was
onstructed as an additional source of pulmonary blood flow, and
he BDG shunt was revised. The patient’s condition continued to
eteriorate, and he died 2 days later.
iscussion
odified forms of the BT shunt are preferred over central shunts
or the simplicity of operative discontinuation and less incidence
f pulmonary hypertension.2 However, PDA stent implantatio
as been advocated as a safe and effective palliative technology
nstead of surgical systemic-to-pulmonary artery shunt, allowing
dequate pulmonary blood flow and growth of the pulmonary
rteries.1
Increased pulmonary artery pressures can complicate the
utcome after a BDG shunt procedure. Nonetheless, patients
oming for a BDG shunt procedure with a BT shunt previously
laced might have an abnormal pulmonary vascular bed be-
ause of pulmonary atresia and therefore might be less ideal
andidates.3,4 Furthermore, the requirement of additional p
onary blood flow through a BT shunt at the time of placement
f the BDG shunt might be a surrogate marker for a borderline
andidate.4
Each of the 3 patients described herein required modification
f the postoperative management to maintain pulmonary blood
ow. Such an occurrence in the early postoperative period
eflects a borderline candidacy for BDG shunt, and the under-
ying mechanism was thought to be related to pulmonary hy-
ertension precipitated by the central shunt-like effect of the
reviously stented PDA. Although it is a small series, certain
ssues can be considered. First, in patients with a previously
Dr G. Baslaimtented PDA, preoperative
ic and Cardiovascular Sborderline hemodynamic parameters
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eor a BDG shunt should be taken into serious consideration.
econd, low thresholds for an earlier BDG shunt construction
rom the time of PDA stenting must be considered. Third, a
DA stent larger than 4.0 mm should be discouraged for single-
entricle patients. Fourth, takedown of a BDG shunt and con-
truction of a BT shunt is a safe measure to implement in
orderline cases, although in the literature there is controversy
s to whether an additional source of pulmonary blood flow
fter placement of a BDG shunt has any beneficial effect.
inally, in view of the fact that placement of a BDG shunt is an
mportant staging procedure in the management of patients with
omplex single-ventricle physiology; further long-term studies
re certainly needed to determine the size, duration, and hemo-
ynamic effect of PDA stenting in palliating single-ventricle
ABLE 1. Summary of clinical data
Patient 1
efore BDG Age at BDG shunt/sex 5 mo/F
Diagnosis TA/PA
Age at PDA stenting 3 wk
Size of PDA stent 6.0 mm
PDA stent reintervention 2 wk later, addition
6.0-mm stent
Pre-BDG hemodynamics:
MPAP/PVR
23 mm Hg/4.0 WU
fter BDG Cardiac catheterization MPAP  15 mm H
BDG mean grad
4 mm Hg
Intervention Dilatation of BDG
anastomosis & c
VV collateral x1
Reoperation BT shunt (6 mm) a
takedown of BD
Outcome Alive and discharg
home
DG, Bidirectional Glenn, TA, tricuspid atresia; PA, pulmonary atresia;
ulmonary artery pressure; PVR, pulmonary vascular resistance; WU, woodatients before placement of a BDG shunt.
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Patient 2 Patient 3
4 mo/F 4 mo/M
PA/IVS PA/IVS
4 wk 4 wk
4.5 mm 4.5 mm
None 13 wk later, stent
balloon dilatation
25 mm Hg/5.5 WU, PVR
dropped to 1.5 WU with
100% oxygenation
15 mm Hg/4.5 WU
Attempted but complicated
with LICA injury
MPAP  20 mm Hg,
BDG mean gradient 
3-4 mm Hg
g
None None
Emergency LICA repair, BT
shunt (5 mm), and
takedown of BDG
BT shunt (3 mm) and
revision of BDG
Died on POD (BDG) 3 Died on POD (BDG) 13
intact ventricular septum; PDA, patent ductus arteriosus; MPAP, mean
; LICA, left internal carotid artery; VV, venovenous; POD, postoperative day.al
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